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 低次元 SOLR問題を統括的に解くための 2分岐ルールに基づく分枝限定法を
提案した。具体的には， SOLR 問題を線形目的関数と 2 次および 1 次の制










ールを使用した場合との比較を行い変数 p ³ 30の場合において良好な平均
CPU 時間において解導出可能であることを示した。また， p の増加に伴い
CPU 時間減少率はさらに増加することも明らかにした。 





Sum of Linear Ratios problem (SOLR), well know as an NP-hard problem, 
has attracted the interest of many researchers and practitioners because of its 
various applications and significant challenges for global optimization. A 
variety of problems in application domains can be appropriately formulated as 
the SOLR problem. Furthermore, these problems are characterized by a small 
number of variables and a large number of ratios. 
This dissertation focuses on the SOLR problem with lower dimension, and the 
main contributions/conclusions are the following aspects: 
 Proposed a branch and bound algorithm based on bisection branching rules 
to globally solve SOLR problem with lower dimension. The SOLR problem is 
transformed into its equivalent problem which is a kind of quadratic 
programming with a linear objective and quadratic and linear constrains. 
And all the quadratic constrains are linearly relaxed by introducing 
auxiliary variables. Numerical experiments were conducted to compare the 
performance of the developed algorithm and the algorithm proposed by 
Carlsson and Shi.  
Furthermore, the numerical results showed that the proposed algorithm 
achieved superiority over the Carlsson and Shi ’s algorithm in CPU time, 
number of iterations and number of branches on average, as well as max and 
min values. 
 Proposed a branch and bound algorithm based on an advanced 
branching rules to globally solve SOLR problem with lower dimension. 
If a selected rectangle that contains current best solution is divided into 
two sub-rectangles, the advanced branching rules guarantee that the 
current best solution is belonged to the both two sub-rectangles.        
Numerical experiments were conducted to compare the efficiency of 
proposed algorithm based on different branching rules, and the results 
showed that the average CPU time for advanced branching rules was 
less than it for bisection branching rules when 30p  ( p  is the 
number of ratio). Moreover, the decreased CPU time will be more with 
p  growing.  
 Studied the performance of DIRECT algorithms for solving SOLR 
problem with lower dimension and applied DIRECT algorithm to solve 
SOLR problem with lower dimension. The numerical results showed 
that DIRECT algorithm could find an optimal solution with high 









出を実現している。また，低次元 SOLR 問題に対する DIRECT 法の適用，凸計画問題
















また，低次元 SOLR 問題に対する DIRECT 法の適用では，少ない計算時間で一定
の質を持つ解候補が高い確率で検出可能であることを数値実験により示している。
このことは，提案手法における種データ作成への DIRECT 法の活用など今後につなが











        
 
 
 
 
 
 
 
